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Human basal cell carcinomas, obtained from 10 sub-
jects were transplanted to 25 "nude" mice. Two methods 
of transplantation were used and compared. Grafting 
gave better results than subcutaneous implantation. 
Tumor cells were identified in 5 mice, however only 2 
of them developed lesions with histology similar to hu-
man basal cell carcinoma. Grafts, in which tumors de-
veloped, were obtained from superficial basal cell car-
cinoma. 
No reasons for the cause of the low percentage of 
successful transplantation and slow rates of growth of 
the transplants are found; however, possible immuno-
logical, vascular and environmental factors are dis-
cussed. 
The availability of "nude" (congenitally athymic) mice, give 
an experimental animal which accept allogeneic or xenogeneic 
grafts [1]. The acceptance of normal human skin and skin with 
psoriatic or ichthyotic lesions was confirmed experimentally [2-
4]. However, human tumors do not always grow in "nude" mice, 
even though the tumor may not be rejected [5]. For instance 
the growth of the human mammary cancer transplanted to 
"nude" mice was observed only in 9%, but in the same experi-
ment 85% of mice accepted the implant [6]. When nude mice 
were further immunologically suppressed with antilymphocytic 
serum, the percentage of tumor growth inc;reased [7]. 
These features of the "nude" mice offered promise for the 
transplantation of human basal cell carcinoma. 
Results presented below represent an attempt to develop an 
animal model of human basal cell carcinoma that could be used 
in studying further pathogenesis and therapy of this tumor. 
MATERIALS AND METHODS 
"Nude" mice obtained from the University of Guelph, where they 
were bred on a genetic background of the strain C57/BL. Animals were 
kept in individual, sterile, plastic cages with metal, wire lids. The lids 
were covered with nonwoven, spun polyester fIlter, that allow passage 
of air, but not of bacteria and particulates. Bottoms of the cages were 
covered with usual wood granulate. Animals obtained food pellets 
(Purina Laboratory Chow) and water ad libidum. 
25 "nude" mice, 8-20 weeks old were used in the experiment. No 
account was taken of the sex of the animals. Grafts and implants were 
prepared from the biopsies, obtained from 10 human subjects. All 
lesions were clinically and histologically basal cell carcinomas, and were 
located on the face. Tumors were totally excised with a scalpel. Part of 
the excised tissue was fixed immediately in 10% buffered formalin for 
histology, another part was stored in a physiological saline, in a Petri 
dish or glass flask, at +4°C, until required for transplantation [2]. The 
interval between removal and implantation of the tumors has varied 
from 30 to 60 min. Two methods of transplantation were used: (1) 
subcutaneous implantation and (2) grafting (a piece of mouse skin was 
cut off and replaced by a graft) . 
Inocula were prepared just before the surgical procedure. Fragment 
of the tumur was placed on a sterile glass slide, in a drop of physiological 
saline. Central part of the tumor, often necrotic was cut off and 
discarded. For subcutaneous implantation'-surface epidermis from the 
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inoculum was scraped off with the blade and blocks of tissue 2 mm" 
were prepared [8]. For grafting, the deeper aspect of the dermis was 
removed from the fragment by using two blades and 5 X 5 X 1.5 mm 
grafts were prepared. 
Mice were anesthetized with ether and skin was cleaned with 70% 
denaturated ethanol. The subcutaneous method was employed in 13 
mice. 5-mm long skin incision was made over the right hip. The ' 
inoculum was pushed under the skin with forceps and incisional wound 
was closed with Permabond (Pearl Chemical Oompany N. Miami 
Beach, Florida). 
For grafting, 12 mice were used. 5 mm2 skin pieces were removed 
from the back. Panniculus carnosus was left intact. Bleeding from the 
graft bed was minimal. The graft was immediately set in the prepared 
bed and fixed in place with Permabond [2]. 
Mice were killed 5 to 173 days after the procedure. The sites of grafts 
or implantations were cut out and flxed in 10% buffered formalin. Serial 
sections were prepared from paraffin blocks and stained with hematox-
ylin and eosin. All mice were autopsied. . 
RESULTS 
Five mice were killed between the 5th and 23rd day, because 
they suffered from rectal bleeding and rectal prolapse, with 
progressive wasting disease. The rest of the animals were killed 
at different times, i.e., when implants/grafts had not changed 
during 3 consecutive weeks, or had disappeared at least 3 weeks 
previously. 
Basal cell carcinomas were identified in 5 mice (Table). Two 
of these were grafted, 3 were implanted subcutaneously. One of 
the grafted tumors developed pearly edges. 
In 2 animals with grafted tumors (Table) typical islands of 
closely packed tumor cells were visible in the dermis. Their 
nuclei were compact, darkly stained and closely set (Fig 1) . 
Cytoplasm stained poorly; however, cell margins were more 
distinct than in human basal cell carcinomas. This was espe-
cially marked among the palisade cells, in which the ratio of 
nucleus to cytoplasm decreased (Fig 2). In some islands, tumor 
cells were loosely packed than in the original material. Mitotic 
'fIgures were observed in tumor cells. Stroma, surrounding is-
lands of tumor cells, showed a mild inflammatory infIltrate 
composed of lymphocytes, fibroblasts, histiocytes and polymor-
phonuclear cells (Fig 2) . Numerous blood vessels and nerve 
elements were seen in the stroma. 
In the 3 animals with implanted tumors (Table) tumor cells 
in implants did not form well-circumscribed islands character-
istic for basal carcinoma (Fig 3). Palisade cells disappeared. 
Tumor cells were separated from each other by wide gaps, or 
formed a loose net (Fig 4). Their shapes and sizes varied, nuclei 
stained deeply basophilic, amounts of cytoplasm increased and 
cell margins were distinct. Mitotic figures were not visible. 
Tumor cells occupied peripheral areas of the transplant, while 
thick collagen bundles dominated the central part. A belt of a 
dense connective tissue surrounded the inoculum. In the skin 
of the host, above the implant, nerves and blood vessels were 
pronounced. 
In mice No. 1 and 3 (Table), as well as in 3 other, in which 
basal cell carcinoma was not identifled, union between human 
and mouse epidermis was observed (Fig 1). 
The following other observations were made on the 20 other 
animals (10 grafted, 10 implanted) in which the tumor did not 
take. Complete ,necrosis of the implant/graft appeared in 7 
mice. Two of them developed impetigo of the surrounding skin. 
Inflammatory infIltrate, composed mainly from lymphocytes 
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"Nude" mice in which grafted (G) or subcutaneously implanted (I) human basal cell carcinomas were identified 
Grafti ng Time (i n 
Type of (G) days) 
Number Donor basal cell implan- from Gi l 
carcinoma Lation to animal 
(I) killing 
C Superficial G 60 
2 F SoLid 30 
3 H Superficial (:} 55 
4 H Superficial 35 
5 J Solid 42 
FIG 1. Basal ceLl carcinoma in "nude" mouse. Typical island of' 
t umor cells (T) visible in the dermis. Junction between human and 
mouse epidermis marked with arrow (hematoxylin and eosin, reduced 
from x 800). 
and polymorphonuclears, appeared in the skin of 5 mice. These 
were mice with impetigo (2) or with maintained junction be-
tween human and mouse epidermis (3). 
Six mice, in which basal cell carcinoma was not identified, 
showed increased skin vasculature and innervation, one ofthem 




Presence of tumor cells a nd Fibrosis of the 
description implan t! Inflammatory infil - Increased vascu-graft t rate lalure and in-
nervation 
Isla nds of closely + 
packed tumor cell 
Disorganized tumor + + + 
cells 
Islands of closely + 
packed tumor 
cells 
Disorganized tumor + + + 
cells 
Disorganized tumor + + + 
ceLls 
FIG 2. At the periphery of the tumor ce Lls island (T) palisade cells 
can be distinguished (arrows ). Stroma surrounding the island of tumor 
cells shows a mild ceLlular infiltrate. Numerous blood vessels ( v ) (he-
matoxylin and eosin, reduced from X 600). 
Seventy days after transplantation and 2 weeks after the 
disappearance of the inoculum, one mouse developed a tumor 
in the left inquinal area. This was histologically diagnosed as 
lymphoblastic/ lymphocytic lymphoma. Observation of a single 
case of spontaneous lymphosarcoma in "nude" mouse was 
published recently [17]. 
On autopsies of the other "nude" mice, no pathological 
changes were found. 
DISCUSSION 
Transplantation of the human basal cell carcinoma to the 
"nude" mouse was successful; however the low percentage of 
tumor growth remained as an unsolved problem. 
It seems possible that the reasons for the low percentage of 
tumor growth and a short survival rate are complex and could 
depend on immunological, vascular, stroma and other environ-
mental factors. 
Using 2 methods of transplantation it has been found that 
grafting gives better results than subcutaneous implantation. 
Grafts in which tumors developed were obtained primarily from 
superficial basal cell carcinomas. 
Survival of the subcutaneous implants for approximately 30-
45 days was associated with a good blood supply. 
Transplanted epidermis can stimulate a rapid growth of new 
blood vessels probably through the release of the "epidermal 
angiogenic factor" [9-11]. It has also been suggested that a 
fundamental attribute of tumor tissue is its ability to stimulate 
the formation of new vessels [12]. In contrast to it however, in 
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FIG 3. Basal cell carcinoma (T) implanted subcutaneously (hema-
toxylin and eosin, reduced from x 4(0). 
many instances small, newly formed vessels invaded implants 
to such a degree, that tumor cells were pushed aside and 
disappeared in a mass of extravasated red blood cells. This 
picture was identical to hemorrhagic necrosis of normal, not 
immunodepressed recipient [13]. However the whole process 
took a different time to develop (6-30 days for a "nude", 10-12 
days for a normal recipient). Inoculum which necrotized earlier 
than 6 days after the transplantation, seemed to fail to stimulate 
growth of new vessels. 
The presence of the inflammatory infiltrate was not corre-
lated with absence of tumor. In contrast, an infIltrate was noted 
in all of the tumors with long survival. Deficiency in T lympho-
cytes in nude mice and lack of plasma cells in infIltrates suggest 
a rather poor immunological response to the introduced human 
tumor. 
The survival of an experimental tumor graft could depend 
also upon the formation of a new tumor stroma by the host, to 
replace that of the transplant which is absorbed within 48-72 
hT [14]. This interaction between the tumor and stroma is very 
important for a basal cell carcinoma. The dependence of the 
tumor on its stroma has been shown by transplantation exper-
iments [15]. Interaction with well-organized stroma produces 
the characteristic marginal palisade of the tumor [16]. This 
suggests that a "disappeamnce" and short survival rate of basal 
cell caTcinomas, in our experiment, could also depend on lack 
of optimal growth environment created by the stroma. Basal 
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. FIG 4. Magnified area from Fig 3. Palisade cells disappeared. Tumor 
cells form loose nests '(hematoxylin and eosin, reduced from x 1,2(0). 
cell carcinoma usually appears in the sun-damaged skin, in 
which stroma has undergone biochemical and structural 
changes. "Nude" mice had no exposure to sun light, but this 
factor will be tested in further experiments. 
Grafting was considered superior to subcutaneous implanta-
tion because in the 2 grafts the tumors continued to grow well 
and the histological picture was closer to human basal cell 
carcinoma in appearance. 
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Conference Announcement 
An Europhysics Conference on "Lasers in PhotoMedicine a nd PhotoBiology" will be held in F lorence 
(Italy ) on 3-6 September 1979. The conference's a im is t o prom ote th e non-surgical a pplication of VIS 
and U V Lasers, to improve knowledge of photobiological processes in ma n, a nd presen t phototh erapeu t ic 
techniques. 
A 2-day Confer ence on " Lasers in Bio-Medicine" (Florence, 6-7 September 1979) is pla nned to follow 
immediately th e Europhysics Conference. It is sponsored by th e S pecial Projects on Laser M edical 
Applications and on BioM edical Engineering of the Italian N ational Council of R esearch , a nd will be 
devoted to th e physical and technical aspects of laser techniques in bio-m edicine, a nd to laser surgery. 
Deadline for receipt of abstracts is April 30, 1979. Registration deadline is July 1, 1979; (at reduced fee: 
May 1, 1979). For further information, please write to: Prof. R. Pratesi, Labora torio di Elettronica 
Quantistica, Via Panciatichi 56/30, Firenze, Italy. 
A NATO Advanced Study Institute Summer School on Lasers in Biology and Medicine will be held in 
Camaiore (Lucca, Italy) on August 19-31, 1979. Relevant subjects include laser interaction with biological 
tissues; recent developments of laser devices, and techniques for the bio-medical fields. For further 
information on NATO-ASI, write to: Prof. F. T . Arecchi, CISE, P .O. Box 3986, Milano, Italy. 
